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The role of epidemiology and surveillance systems
in the control of sexually transmitted diseases

M A Catchpole

Surveillance and epidemiological studies are essential components of effective control pro-
grammes for sexually transmitted diseases. While other forms of basic biomedical research may
add to our understanding of why an exposure or behaviour causes or prevents disease, only epi-
demiology allows the quantification of the magnitude of the exposure-disease relationship in
humans. It is this measure of the association between risk and disease that is needed to inform
rational policy on altering risk through intervention. Surveillance data are used both to deter-
mine the need for public health action and to assess the effectiveness of programmes: they are
required for the setting of priorities, for planning and resource allocation, for the definition of
population subgroups and risky behaviours for targeted interventions, for the development of
disease prevention programmes, and for the evaluation of interventions. Data from surveillance
systems and epidemiological studies can also inform diagnostic and therapeutic practice, and
indicate areas for further research.

Over the last 20 years chlamydia infections and viral agents have emerged as the major cause
of STD in developed countries, and with this change in the aetiological mix of STD cases the
focus of prevention and control of STDs has shifted from treatment and partner notification
towards health education. In developing countries there is an urgent need for appropriate sur-
veillance infrastructures, particularly now that there is evidence that STD control programmes,
informed by surveillance data, can reduce HIV transmission at the population level. The impor-
tance of surveillance and epidemiology in the control of STDs is set to increase in the face of the
changing pattern of sexually transmitted pathogens. The challenge to clinicians and epidemiolo-
gists is to work together in developing systems that will inform new approaches to control and pre-
vention.
(Genitourin Med 1996;72:321-329)
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Introduction
Sexually transmitted disease (STD) control has
two main aims: to interrupt the transmission of
infection and to prevent the development of
complications and sequelae. To achieve these
goals we need to know which exposures might
result in transmission and which treatments or
interventions might modify the risks of expo-
sure or the course of infection. In order to set
priorities within control programmes we also
need to know the magnitude of the risk associ-
ated with exposure, both at the individual and
the population level, and the potential size of
the impact of interventions. While other forms
of basic biomedical research may add to our
understanding ofwhy an exposure or behaviour
causes or prevents disease, only epidemiology
allows the quantification of the magnitude of
the exposure-
disease relationship in humans. It is this mea-
sure of the association between risk and disease
that is needed to inform rational policy on alter-
ing risk through intervention. Epidemiological
research and surveillance has often provided
information that has formed the basis for public
health decisions long before the basic mecha-
nism of a particular disease was understood. By
the time the human immunodeficiency virus
(HIV) had been isolated in 1983, epidemiologi-
cal studies had provided much of the informa-
tion that underpins current HIV prevention

efforts: that AIDS was caused by a transmissi-
ble agent, that it was most probably transmitted
through sexual contact and blood product
transfusion, and that the agent was likely to be a
virus. On the basis of these findings control
measures were recommended in the USA prior
to the discovery of HIV.1
The dramatic reduction in the incidence of

gonorrhoea and syphilis that has been seen over
the last two decades in many industrialised
countries is largely due to developments in clin-
ical services in those countries, including the
widespread availability of reliable diagnostic
tests, effective antibiotic therapy, and partner
notification. Behavioural changes following the
advent of AIDS probably also contributed to
this decline latterly,2 although incidence rates
were falling before the arrival of AIDS and
behavioural change seems not to have been sus-
tained.' Pharmaceutical developments and clin-
ical trials may further improve our ability to
control the spread of these bacterial diseases,
but, unless effective vaccines or new drugs that
can eliminate viral infections are developed,
such research can only be expected to have a
modest impact on the spread of the viral STDs,
which are now more common than gonorrhoea
and syphilis in many industrialised countries.45
Primary prevention, through health education
and behaviour modification, offers the only
effective means of controlling HIV and the
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Uses of surveillance data

* Setting of priorities
* Planning and allocating resources for services
* Defining population subgroups and risky behaviours for

targeted interventions
* Directing public health policy
* Informing diagnostic and therapeutic practice
* Evaluation of interventions
* Stimulating further research

other viral STDs. Epidemiological and behav-
ioural research is required to define target
groups for primary prevention and to identify
the behaviours that are associated with higher
risk of infection. In developing countries
improvement of control of bacterial STDs
remains a priority.6 Surveillance and epidemiol-
ogy also have a major role in these often
resource-poor settings, in establishing priorities
and guiding diagnostic and therapeutic decision
making.

Surveillance and epidemiology and their
role in STD control
Epidemiology is the study of the distribution
and determinants of health-related states or

events in defined populations.7 Epidemiological
data may be gathered through time-limited
cross-sectional or longitudinal studies or

through continuous surveillance systems. The
main purpose of surveillance has been defined
as the detection of changes in trend or distribu-
tion in order to initiate investigative or control
measures.7 Surveillance systems and descriptive
epidemiological studies provide descriptions of
the frequency, distribution, and trends of dis-
ease within populations. Analytical studies,
including randomised controlled trials, also
provide measures of the strength of the associa-
tion between particular characteristics, behav-
iours, exposures, or interventions and the
occurrence of disease. Surveillance data are

used both to determine the need for public
health action and to assess the effectiveness of
programmes:
STDs are unique among infectious diseases

in the problems that they pose epidemiologists
and those responsible for the control and pre-
vention of these diseases. Collection of data and
outreach of prevention programmes is made
difficult by the fact that the highest prevalences
of STDs are frequently to be found within
socially marginalised or stigmatised groups,
such as prostitutes8 and substance abusers,9 or
within population groups that are relatively
inaccessible to epidemiologists and health edu-
cators, such as adolescents,'0 particularly those
that have left full-time education. Further diffi-
culties arise from the fact that many cases of
STD may go undetected because of the high
frequency of asymptomatic infection associated
with some conditions, and the tendency, in
some countries, for STD patients to seek care

outside mainstream health services, either in
private clinics or from traditional healers."' 12

Setting priorities and planning services
In Historical perspectives
Epidemiological surveys and surveillance have

provided data that have greatly influenced STD
control over the last 150 years, by prompting
legislation or stimulating the development of
clinical services. Examples range from early sur-
veys of the prevalence of venereal diseases in
many industrialised countries in the nineteenth
and early twentieth century to the use of sur-
veillance data"3 for recent estimates of the cost
to national economies of STDs by the World
Bank.
The accumulation of data from surveys of

STD prevalence during the nineteenth and
early twentieth centuries was a major stimulus
in several countries to the passing of legislation
that still underpins today's systems for the con-
trol of STDs. The Royal Commission on
Venereal Diseases was established in Britain in
1913 as a response to the lobbying of medical
and philanthropic factions. These bodies were
motivated by surveys including those demon-
strating that by 1863 venereal disease
accounted for one-third of cases of sickness
among the country's armed forces'4 and for 1 in
14 of the poor demanding attention at medical
institutions in London,'5 and that high rates of
venereal disease existed among inmates of
workhouses.'6 Similarly, when the Ontario gov-
ernment appointed its own one-man Royal
Commission into Venereal Diseases and
Feeblemindedness in 1917, it was in part in
response to the finding that 12-13% of public
ward patients attending the Toronto General
Hospital had positive Wassermann tests.'7 In
Germany, the results of a national survey of the
incidence of STDs, carried out in 1919,
increased the pressure for legislation, eventually
passed in 1927, on the control of these dis-
eases.'8 With the passing of legislation on the
control of STDs came the establishment of spe-
cialist clinical services for STDs and/or the
inclusion of STDs in the list of notifiable dis-
eases in many countries. These changes
improved the quality of STD surveillance data
and allowed trends in disease incidence to be
monitored and the impact of control pro-
grammes to be assessed.

During the 1970s and 1980s the develop-
ment of new laboratory techniques increased
the range of investigations available to clinicians
diagnosing and treating STD patients. These
advances had the effect of increasing the range of
pathogens that were recognised as causes of
STDs, and revealed previously unsuspected
complications of STDs. 9 The discovery of a
HIV and the development of diagnostic tests
for this infection was a major step forward for
surveillance. In recent years some of the most
significant advances in surveillance have been
in the development ofnew methodologies, such
as the unlinked anonymous method for HIV
surveillance,20 and in the analytical approaches
to surveillance data, such as the refinement of
techniques used to estimate projections of dis-
ease incidence, particularly AIDS.

(2) New challenges
Since the advent of AIDS, priority setting and
planning of services for patients with AIDS
and other STDs has assumed a much higher
political profile, and with this has come a more
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critical approach to surveillance data.
Surveillance systems and epidemiological sur-
veys should aim to provide information on all
cases of STDs, including those seen outside
specialist clinics, if they are to support rational
setting of priorities in disease control and the
planning and allocation of resources for ser-
vices. For much of the twentieth century STD
surveillance in developed countries has been
based on notifications of cases from physicians
or on statistical returns from clinics offering
services for the treatment and diagnosis of
these diseases.22 The data tend to reflect only
the "contact surface" between these clinics
and their attenders, which may be restricted to
rather limited social groups or strata of the
population. Under-reporting of cases of STDs
has been recognised as a longterm problem in
many countries'72324 as has failure to detect
cases seen outside specialist clinics.2526 There
are very few reliable data on the sequelae of
STDs, such as pelvic inflammatory disease,
despite the fact that these conditions are the
cause of much of the burden of morbidity
associated with STDs. Development of sur-
veillance systems for these diseases is required if
the true costs of STDs are to be estimated,
and because reduction in the incidence of
sequelae is an important outcome measure for
STD control programmes.

Epidemiologists and clinicians must be alert
to these deficiencies and improve existing sys-
tems or develop new systems where appro-
priate. In Italy, Greco and colleagues
demonstrated significant levels of under-
reporting of gonorrhoea and syphilis,21 and in
response developed a new sentinel surveillance
system.27 In England the Public Health
Laboratory Service is coordinating a study of
cases of STD seen in general practice, and a
pilot sentinel surveillance network of geni-
tourinary medicine (GUM) clinics that will
collect behavioural and augmented demo-
graphic data. In the United Kingdom28-3' the
USA,'23' Canada,'4 Sweden,'5 and Holland,'6
surveys have demonstrated substantial levels
of genital chlamydia infection among atten-
ders of health services other than STD or
GUM clinics. In England the results of these
surveys suggest that a significant proportion of
genital chlamydial infections are not seen in
GUM clinics; indicating that this STD cannot
be controlled through the treatment and notifi-
cation of partners of cases seen in GUM clinics
alone. New approaches to the control of
chlamydia in Scandinavia37 and the USA,38
stimulated by such results, appear to be suc-
cessfully reducing the incidence not only of
cases of lower genital tract chlamydia infection
but also the incidence of sequelae.

(3) Developing countries
Parallels may be drawn between the problems
associated with the control of STDs in indus-
trialised countries in the early part of the twen-
tieth century and those associated with the
control of STDs in developing countries
today. There have been repeated calls for a
change in attitude of health administrators in
developing countries to recognise that STDs

and their complications are a serious problem
and require energetic control measures.'940
Piot and Islam40 have suggested that the major
challenges in the control ofSTDs in developing
countries are the mobilisation of political com-
mitment and funds, and the translation of
small scale interventions into large scale public
health programmes. Epidemiological data
from surveillance systems and ad hoc studies
are essential if these challenges are to be met.
Although the scale of the problem of STDs in
Africa has long been recognised,39 41 and early
reports of high prevalences in SE Asia are also
to be found,42 it is only in recent years that
prevalence studies were conducted in many
developing countries. These studies have
reported rates that vary enormously between
countries and population groups studied, but
even the lowest rates reported are at least 10
times higher than those in comparable popula-
tions in developed countries.40 Just as preva-
lence data on venereal diseases in the
nineteenth and early twentieth century were
used to stimulate political action in Europe
and North America so can such data be used
to stimulate investment in STD control pro-
grammes in developing countries. The preva-
lence of bacterial diseases such as syphilis and
gonorrhoea in many developing countries is
indeed similar to that seen in nineteenth cen-
tury Europe. The lesson from the past, how-
ever, is that the production of statistics, while
necessary, is not sufficient to evoke action.
The challenge for those involved in surveil-

lance or epidemiological studies is to present
their data in ways that will evoke effective con-
trol measures, and to ensure that control pro-
grammes are data driven. It will be important
to show the effectiveness, and the cost effec-
tiveness, of STD control programmes, if
resources are to be secured. In this respect
there are some encouraging results from
recent studies in Africa43 and Asia.44
Demonstrations of the true cost of STDs to
national economies are also likely to move
STDs up the political agenda. Examples from
Africa of such estimates include the calcula-
tion that in the early 1980s the medical costs
related to gonorrhoea alone were 17% of the
budget for medicines, and 4.3% of the overall
health budget in one country,45 and that in
Uganda STDs accounted for 16% of all
admissions in some hospitals.4' More recently,
the World Bank has used prevalence data to
estimate that for females between 15 and 44
years of age in the developing world, STDs
not including HIV infection are second only to
maternal morbidity and mortality as a cause of
healthy life lost, while for men, HIV ranks first
as a cause of healthy life lost."3

Informing public health practice
Over the last 100 years, primary prevention
has evolved from gender stereotyped exhorta-
tions to moral conduct to explicit advertise-
ments and educational materials aimed
directly at high risk groups.'7 The first refer-
ence to syphilis control in the British Isles,
from the council records of Aberdeen for
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1497, epitomises the earliest approaches to
STD prevention: The said day, it was statut and
ordanit be the alderman and consale for the
eschevin of the infirmitey cumm out of Franche
and strang partis, that all licht weman be chargit
and ordaint to decist fra thar vicis and syne of
venerie, and all thair buthis and houssis skalit,
and thai to pas and wirk for thar sustentacioun,
under the payne of ane key of het yrne one thar
chekis, and banysene of the towne.46

This may be loosely translated as that day,
the magistrate and council decreed that to control
the disease from France andforeign parts, all lech-
erous women be ordered to desist from their vices
and sins of lust, and that all their booths and
houses be cleared, and that they work for their liv-
ing, on pain ofbeing branded on their cheek with a
hot iron, and being banished from the town.
There was little change in this approach to
STD control, based on compulsory measures
that were focused on prostitutes,47 until the
twentieth century. The change in attitudes to
STDs that is reflected in shifting approaches
to prevention in this century has been influ-
enced by data collected through surveillance
and epidemiological studies: data that have
demonstrated that STDs are prevalent within
all strata of society, data that show that core
groups within which there is frequent partner
change play a key role in determining the epi-
demiology of STDs, and data on the effective-
ness of various interventions. A better
understanding of the determinants of STD
epidemiology is essential to the development
of more effective approaches to STD control.
Such information will also allow us to predict
the limitations of each single intervention, be
it medical or behavioural.

Differences in the epidemiology of HIV
infection around the world have long been a
recognised feature of the global pandemic.48
Investigation of the reasons for these differ-
ences, in particular the study of the epidemio-
logical synergy between HIV and other
STDs49 has been a major area of activity over
the last 10 years. There is a growing body of
evidence for the risk of HIV transmission
being increased by STDs, and emerging evi-
dence that HIV infection may increase the
prevalence of some STDs.50 It is critical to the
development of optimal strategies for HIV
control that we understand the role of other
STDs in the transmission of HIV, the role of
STDs in the progression of HIV disease, and
the role ofHIV infection in altering the natural
history, diagnosis, or response to therapy of
STDs.50 The recognition of this interaction
between HIV and STDs has led to the devel-
opment of new strategies for HIV pre-
vention,43 51 52 particularly for developing
countries. The most notable example of such
strategies is the randomised controlled trial of
the impact of improved treatment of STDs on
HIV infection in the Mwanza,43 which demon-
strated that improved treatment of sympto-
matic STDs reduced HIV incidence by about
40% in a rural population in Tanzania.
Epidemiological studies demonstrating sub-
stantial reservoirs of asymptomatic infection in
sub-Saharan Africa, have also prompted a

population-based mass STD treatment pro-
gramme in rural Uganda.53

Factors that affect health care utilisation
will affect the incidence of STDs for which
there are curative treatments, and this can be
expected, from the results of the Mwanza
study, to affect the incidence of HIV.
Epidemiological studies can provide measures
of the impact of changes that affect the accessi-
bility and acceptability of clinical services.
Moses et al. studied the impact of a short-
lived policy of charging fees to patients attend-
ing public-sector outpatient STD treatment
facilities in Kenya.54 They found that the intro-
duction of user fees probably increased the
number of untreated STDs in the population,
with potentially serious longterm implications
for STD control in Kenya, and recommended
caution in introducing fees elsewhere. Surveil-
lance data can also be used in the audit of clin-
ical services. New techniques, such as the
unlinked anonymous method of HIV surveil-
lance, are providing insight on the effective-
ness of routine case detection methods in
identifying all HIV-infected health service
attenders. In both the USA and the United
Kingdom there is evidence from these surveys
that significant numbers of HIV infections are
not being detected, even among attenders at
GUM or STD clinics.55 56

Informing clinical practice
In most developing countries clinical services
for STD patients, if they are available at all in
the public sector, are provided as part of pri-
mary health care. Providers of primary health
care do not usually have access to sophisti-
cated diagnostic facilities, and therefore simple
management protocols, usually based on a
problem-orientated approach, are needed.45 In
such situations, surveillance data are essential
in providing information on the local aetiology
of a problem. The recent finding of genital
chlamydia infection among 45% of STD clinic
attenders in Malagasy, where chlamydia diag-
nosis had not previously been possible in pub-
lic facilities, led to the recommendation that
future treatment algorithms for urethritis
encourage the use of combined treatment for
chlamydia and gonorrhoea.57 Similarly, in the
Mwanza study, algorithms were designed to
provide effective treatment for the organisms
mainly responsible for the common STD syn-
dromes in eastern Africa.58

In many developing countries antimicrobial
resistance is a major problem, with epidemio-
logical surveys demonstrating that penicilli-
nase producing Neisseria gonorrhoeae (PPNG)
represent at least 50% of gonococcal infections
in Africa,59 60 and that resistance to tetracycline
and other antimicrobials is increasing
rapidly.6' Monitoring of antimicrobial suscep-
tibility of STD agents has also become impor-
tant in developed countries because highly
variable susceptibility patterns are now com-
mon, particularly among gonococcal strains.
Laboratory based surveillance systems, or
intermittent surveys, can contribute informa-
tion on antimicrobial susceptibilities that can
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guide policy on treatment of STDs. Results of
studies such as these led WHO to recommend
that penicillins and tetracyclines should not be
used in the treatment of gonorrhoea in Africa,
SE Asia, and the Western Pacific,62 while
increases in the incidence of PPNG have also
resulted in changes in treatment protocols for
gonorrhoea in many developed countries
including Britain,63 Australia,64 New
Zealand,26 and the USA.65

Defining population subgroups for
targeted interventions
(1) Behavioural surveys
Surveillance and epidemiological surveys tell
us that the distribution of different STDs
varies markedly between populations. HIV
and the less common bacterial STDs, such as
syphilis, chancroid, and in some countries
gonorrhoea, tend to be markedly uneven in
their distribution, with much higher preva-
lences in some sexually active groups than oth-
ers.66 Genital chlamydia, on the other hand,
tends to exhibit much less pronounced varia-
tion in prevalence rates between sexually
active population groups.28-31 These observa-
tions suggest that control strategies must be
different for different STDs. For viral STDs
affecting a large proportion of the population
and with a duration of infectioubness that can-
not be significantly shortened with treatment,
control efforts must be based on decreasing
transmissibility through behavioural interven-
tions, rather than through improvements in
medical treatment or partner outreach. Efforts
to control focal diseases like syphilis, should
be targeted to specific populations. Efforts to
control the more ubiquitous bacterial diseases,
such as chlamydial infection, should be aimed
at the much larger subpopulation at risk, ado-
lescents and sexually active young adults.

Defining and identifying different behav-
ioural groups is a prerequisite of a targeted
approach to STD control. There is a growing
body of literature on behavioural surveys and
epidemiological studies with large behavioural
components that have added greatly to our
understanding of the transmission dynamics
and current prevalence of STDs in defined
populations. Much of the initial evidence on
the aetiology of AIDS came from case control
studies that addressed behavioural issues.67-69
More recently, large, population based surveys
of sexual behaviour70 71 have provided data that
help in the interpretation of the differential
distribution of STDs in different populations.
In Britain, data from the sexual attitudes and
lifestyles survey have provided insight into the
geographical and age group differences in
STD epidemiology and have been used in the
estimation of the number of HIV infected
individuals in the population.2'

Surveillance systems and epidemiological
studies should provide data that will inform
health education and identify target groups for
primary prevention messages. Although popu-
lation-based surveys of sexual behaviour have
been undertaken, such as those in the United
Kingdom70 and France,7' they are expensive,

time consuming, and subject to measurement
error.72 Alternative epidemiological methods,
that are cheaper and less prone to measure-
ment error, are emerging for monitoring
behavioural change and identifying risky
behaviours. Cowan et al have shown that anti-
body to herpes simplex virus type 2 may be
suitable for use as an objective, serological
marker of patterns of sexual behaviour in dif-
ferent populations.73 The unlinked anonymous
HIV prevalence monitoring programme in
England and Wales has also demonstrated that
serological markers of HIV and hepatitis B
infection can be used to monitor risk behav-
iour.56

(2) Core groups
One of the most important advances in our
understanding of the determinants of the epi-
demiology of STDs was the development of
the concept of the "core" group. The term
"core"5 was originally introduced to refer to
subgroups of the population that experience
high rates of transmission of gonorrhoea.74
The concept of a core group comes from an
analysis of the factors required to maintain the
basic reproductive rate (that is, the number of
secondary infections an infectious individual
produces in a fully susceptible population)
above one for a sexually transmitted disease.
In mathematical terms the reproductive rate
can be expressed as:

R = P c D

Ro
reproductive rate
average probability that infection is
transmitted from an infected person to a
susceptible person

c average rate at which new sexual part-
ners are acquired

D average duration of infectiousness
For most individuals in a population the

rate at which new sexual partners are acquired
is substantially lower than the rate at which
immune responses or medical interventions
eliminate or reduce the infectivity of an STD
pathogen. A core group is one composed of
individuals whose average rate of acquisition
of new sexual partners is sufficiently high to
maintain the reproductive rate above one. The
critical value for c, above which the reproduc-
tive rate will be maintained above one, varies
according to STD pathogen, owing to varia-
tions in factors such as the virulence of organ-
isms, duration of infectiousness of patients,
proportion of asymptomatic infections, and
duration of acquired immunity.

Subsequent epidemiological analyses sup-
ported this theoretical concept by demonstrat-
ing the existence of small, definable, sexually
active groups that maintain the endemicity of
gonorrhoea through intragroup sexual con-
tact.75 Within core groups there appear to be
subsets that tend mainly to interact sexually
with other members of the core (assortive mix-
ing) and subsets that interact with individuals
outside the core (disassortative mixing)
spreading infection beyond the core.76 The
core group concept should have a major
impact on STD control programmes,77 since
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all cases in a population are either directly or
indirectly caused by the core. Targeting efforts
in detection and treatment towards core mem-
bers should therefore be particularly effective
in preventing further cases. D'Costa and col-
leagues calculated that repeated three week
interventions among prostitutes in Nairobi
would prevent two-thirds of infections and
would be cost-effective.78 Over and Piot have
estimated that by curing or preventing 100
cases of syphilis among a core group, approxi-
mately 1200 HIV infections linked to those
100 episodes of syphilis could be prevented
over the subsequent 10 year period.79 An epi-
demiological analysis by Rothenberg and
Voight80 of reported outbreaks of PPNG from
Europe and North America led the authors to
conclude that the initiation of specific control
measures should be guided by an assessment
of not only the number of cases but also
whether cases are members of core groups,
and that control strategies should focus
resources on core-group transmitters.
Empirical support for these recommendations
comes from Ramstedt et al in their report on
the use of the serologic classification of strains
to track outbreak cases in the control of a
PPNG outbreak in Gothenburg.8'

Core groups have been identified in several
surveys: young people and poor people have
been identified as key target groups in both
developed and developing countries.8283 In the
United States it has been found that core-
group members are also characterised by non-
white ethnicity and inner city residence,77
while in developing countries, prostitutes and
their male clients are the most visible members
in core groups.788489 Further investigation still
needs to be made into how we can identify
core groups and use that information in con-
trol programmes. In particular, we need to
identify markers other than repeated gonor-
rhoea infection that can be used to define
core-group membership and focus control
efforts, to identify the sexual and health behav-
iours that define core groups for each of the
major STDs, and the determinants of those
behaviours and how stable are they over
time.77 The next great challenge in STD con-
trol is to determine which behaviours or
patient characteristics are important in the
maintenance of the hyperendemicity of STDs
in particular groups. We will need to define
the specific relationship between these vari-
ables, and establish how these variables are
modified by demographic and sociocultural
factors on the one hand, and health education
and disease reduction interventions on the
other. Unravelling these issues will require col-
laboration between clinicians, epidemiologists,
and social scientists experienced in the study
of behaviour.

Evaluation of interventions
Surveillance allows us to set targets and to
measure our performance towards those tar-
gets. The decline of gonorrhoea and syphilis
incidence in the developed world demonstrate
that control programmes that reduce the dura-

tion of infectivity, such as early diagnosis and
treatment and partner notification, reduce the
spread of these diseases.83 In England, the tar-
get set for reducing the incidence of gonor-
rhoea by 199586 was achieved by 1993.87 The
results of the Mwanza study provide the first
real evidence at the population level that
enhanced control of STDs can reduce the
incidence of HIV.43 Other notable examples of
successful interventions documented through
the results of epidemiological studies or
through changes in surveillance data include
the randomised placebo-controlled study of
the use of zidovudine for the prevention of
HIV transmission from mother to infant88 and
the Thai government's HIV-control pro-
gramme based on condom use.44 These suc-
cesses should not lead to a sense of
complacency. Evidence for the need for fur-
ther investment in STD control is to be found
in the data in developed countries on the inci-
dence of viral STDs, and the continuing, and
growing, epidemic of STDs, including HIV
and bacterial STDs, in many developing coun-
tries.6

Successful interventions should be docu-
mented so that they might stimulate the imple-
mentation of similar interventions elsewhere.
Often, however, the documentation of a fall in
incidence following the introduction of new
control measures has less desirable conse-
quences. Falls in reported cases of syphilis and
gonorrhoea after the post war peak in the
1 940s led to a reduction of resources allocated
to STD control in the United States,47
Canada89 and Britain,90 shortly before the rise
in STD incidence in the 1960s. More recently,
Stall has described the response to the falling
incidence of STDs and falling indices of
behavioural risk among gay men in the mid-
1980s, by those responsible for funding AIDS
prevention efforts, as the "tendency to declare
victory in the fight against AIDS and then to
leave the field", with "disastrous" conse-
quences for gay male communities.3 Certainly,
the reversal of the downward trend in gonor-
rhoea and other STDs among homosexual
males at the end of the 1980s6491 92 provided
important evidence of the need to sustain pre-
ventive efforts within gay male communities.
These observations epitomise the way that
over the last 100 years political interest in
STDs has waxed and waned as rates rose and
fell. They also demonstrate that surveillance
must continue in the face of falling incidence,
to provide an early warning of the re-emer-
gence of disease or unsafe behaviour, so that
control measures can be renewed or strength-
ened. The process of setting and reviewing tar-
gets for disease control can be helpful in this
context. As disease incidence falls, so targets
can be revised, maintaining the momentum of
control programmes; as incidences fall to very
low levels targets may be set for the elimina-
tion of a disease, such as the WHO target for
the elimination of congenital syphilis by the
year 2000.93 High quality surveillance data are
essential for the setting of targets, if they are to
be both challenging and achievable, and for
monitoring progress towards those targets.
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Surveillance data can challenge as well as
support assumptions about the effectiveness of
control and prevention measures. HIV testing
and counselling has become an accepted part
of HIV prevention in many countries, based,
in part, on the premise that the knowledge that
an individual has HIV infection will influence
subsequent sexual behaviour. There is recent
evidence, however, from the unlinked anony-
mous survey of HIV seroprevalence among
GUM clinic attenders in England and Wales
that substantial numbers of HIV infected
homo/bisexual men attending GUM clinics
continue to practise unsafe sex despite being
aware of their anti-HIV status.94 Surveillance
results such as these provide an audit of con-
trol programmes. In this case they suggest a
failure to deliver health education messages, or
a lack of effectiveness of those messages, both
for those at highest risk for acquiring HIV and
for those who have been diagnosed as being
HIV infected.
The importance of evaluation of behav-

ioural intervention was recently highlighted by
Oakley et al.95 In their review of behavioural
interventions for HIV/AIDS, the authors stress
that evaluations of interventions must be
based on sound methodologies, identifying the
following four core criteria for such studies:
employing control groups, providing pre- and
post-intervention data, and reporting all tar-
geted outcomes. In their review, Oakley et al.
found that of 68 separate reports of outcome
evaluations located, only 18 were judged to be
methodologically adequate. In another review
of sexual health interventions for young peo-
ple, only two of the sound evaluations
recorded interventions which were effective in
showing an impact on young peoples sexual
behaviour.96 The authors conclude that a ran-
domised controlled trial should be under-
taken, using the best evidence available, of a
sexual health intervention for young people
with 5-10 years of follow-up.

Stimulus to further research
Routine surveillance systems will not usually
provide data that explain the cause of detected
changes (although they might provide some
clues), but should act as the catalyst for fur-
ther research, be it epidemiological, clinical or
behavioural. There are numerous examples of
how surveillance of STDs has prompted fur-
ther investigation of the cause of changes or
differences in disease frequency or distribu-
tion. These range from the investigation of the
cause of high levels of venereal diseases among
British troops in the nineteenth century to
research into the reasons for global variations
in the epidemiology of HIV infection. Priority
areas for future research that will facilitate the
interpretation of data from surveillance sys-
tems and epidemiological studies include: fur-
ther analysis of the relationship between core
and non-core groups within the population
and how that relationship affects the epidemi-
ology of STDs in the population as a whole;
the role of STDs in the progression of HIV
disease and the impact of HIV infection on

other STDs; and the effect of STD control
programmes on HIV transmission.

The future
Surveillance systems in most countries have
inevitably been shaped by the infrastructure of
clinical services for STDs in those countries.
In many developing countries the infrastruc-
ture of clinical services is fragile and some-
times poorly developed. The development of
suitable infrastructures for surveillance in
these countries is a priority for the control of
STDs, particularly now that it has been shown
that treatment programmes for STDs,
informed by data on local aetiology and antibi-
otic resistance, can have a significant effect on
HIV transmission.43 This will require political
commitment and resources, but the potential
benefits are considerable, and needs to be
done quickly as demographic shifts towards
greater numbers of young adults within the
population, and population shifts from rural to
urban areas in many of these countries
increase the potential scale of the problem.97

During the era when antibiotic-sensitive,
and frequently symptomatic, bacterial infec-
tions dominated the epidemiology of STDs,
data from specialist clinical services for STD
patients provided information that was suffi-
cient for the planning of control and preven-
tion programmes and for the evaluation of
their effectiveness. New surveillance systems
are now required to provide data on patients
that are not seen in these specialist centres:
more complete data are needed on patients
attending private physicians, better data are
needed on children and adolescents, and data
are needed on cases from non-core groups,
particularly asymptomatic cases, that are seen
in mainstream health services other than
GUM or STD clinics.

Over the last 20 years viral agents have
emerged as the major cause of STD in devel-
oped countries, and with this change in the
aetiological mix of STD cases the focus of pre-
vention and control of STDs has shifted from
treatment and partner notification towards
health education. Now that programmes need
to be directed more towards the control and
prevention viral infections and asymptomatic
chlamydia infections, particularly in developed
countries, surveillance systems will need to
adapt if they are to continue to provide data
that can be used to determine the need for
public health action and to assess the effective-
ness of programmes. Surveillance and epi-
demiological studies must now be developed
such that they not only tell us that the inci-
dence of STDs is changing, but why it is
changing, and not only who to target with
interventions, but what those interventions
should be. We also need to continue to
develop new ways of presenting surveillance
data to inform policy makers and clinical and
public health practitioners. The importance of
surveillance and epidemiology in the control of
STDs is set to increase in the face of the
changing pattern STD aetiology. The chal-
lenge to clinicians and epidemiologists is to
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work together in developing systems that will
inform new approaches to control and preven-
tion.

I thank Dr Angus Nicoll and Dr Ruth Leyton for their helpful
comments on an earlier draft of this paper.
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